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The federal government will invest $80 billion in fiscal year 1999 on
research and development (R&D) performed by government scientists and
through grants, contracts, or other agreements with universities,
corporations, small businesses, and other members of the research
community. The results of this research can become the impetus for
change in federal policies, regulations, and programs. For example,
research in medicine, aviation, and agriculture affect policy or regulatory
decisions for drug and airline safety and pesticide use. Thus, the Congress
and the public rely on federal agencies to fund and conduct research that
produces high-quality results. To help ensure the quality and integrity of
the research, U.S. science has traditionally relied on independent reviews
by peers.

This report responds to your request that we study the peer review and
other quality assurance processes that federal agencies use in conducting
scientific research and development. Specifically, as agreed with your
offices, we (1) define what is meant by peer review, (2) describe the
federal government’s peer review policy, (3) describe the peer review
practices of 12 federal agencies that conduct scientific research,

(4) describe other agency quality assurance reviews; , and (5) identify
which research is not subjected to review.

On the basis of discussions with your staffs, we included the following 12
federal agencies in our review: 3 entities within the Department of
Agriculture, the Agricultural Research Service, the Cooperative State
Research, Education, and Extension Service, and the Forest Service; 2
entities within the Department of Commerce, the National Institute of
Standards and Technology and the National Oceanic and Atmospheric
Administration; the Department of Energy; the Environmental Protection
Agency; the Department of Health and Human Services’ National Institutes
of Health; the Department of the Interior’s U.S. Geological Survey; the
National Aeronautics and Space Administration; the National Science
Foundation; and the Federal Aviation Administration within the
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Results in Brief

Department of Transportation. In this report, we refer to the Department
of Energy, the bureaus, and independent agencies as agencies. These
agencies account for more than 90 percent of the federal r&D budget in
fiscal year 1999, excluding the Department of Defense.

There is no written governmentwide definition of peer review. Officials at
the Office of Science and Technology Policy and at the agencies we
contacted generally concur that peer review is defined as a process that
includes an independent assessment of the technical, scientific merit of
research by peers who are scientists with knowledge and expertise equal
to that of the researchers whose work they review.

There is no uniform federal policy for conducting peer reviews. Through
annual budget guidance to federal agencies, the Office of Science and
Technology Policy and the Office of Management and Budget encourage
funding of research projects that are peer reviewed over those that are not
reviewed. Officials at the Office of Science and Technology Policy said
that peer review practices should not be dictated uniformly for every
agency or for all types of federally funded research. Rather, the practices
should be tailored to agency missions and type of research. Each of the 12
agencies that we contacted had a variety of policies, orders, or other
internal guidance regarding the conduct of peer review.

To varying degrees, the 12 agencies use peer review to (1) assess the merit
of competitive and noncompetitive research proposals, (2) determine
whether to continue or renew research projects, (3) evaluate the results of
the research prior to the publication of those results, (4) establish annual
budget priorities for research programs, and (5) evaluate program and
scientist performance. All of the agencies use peer review to assess
competitive research proposals. The methods for conducting peer reviews
vary among and within the agencies. For example, the agencies select peer
reviewers from academia, private industry, and government and obtain
review comments by mail and through panel meetings, site visits, and
workshops or a combination of methods.

Most of the agencies that we reviewed also use reviews by agency
supervisors or program managers to assess the quality of research
proposals, to check the quality of in-progress research, and to evaluate
program performance. Generally, these quality assurance reviews are not
considered independent assessments—, a key criterion in the peer review
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Background

process. These quality assurance reviews occur at both the project and
program levels.

While agencies reported that almost all research is reviewed either
through peer reviews or other quality assurance reviews, a small amount
of research may not be reviewed by the agencies in certain circumstances.
Examples of research that may be funded without being reviewed include
projects that are congressionally mandated or projects that use widely
accepted methodologies.

Scientific research has traditionally been considered to be valuable to
society. The knowledge gained from federally supported research leads to
the development of new products and processes. Research results also
provide information needed to make policy decisions. The Congress is
concerned that quality research is used to provide a rational basis for
federal rule- making, as with regulations established to protect human
health and safety and the environment. Peer review has been used to judge
the quality of science for over 3 centuries. Historically, peer review has
been used extensively in the selection of proposed research projects and
to a lesser extent to evaluate R&D programs and their likely effects.

The Congress and the President have taken steps to help improve the
management of and accountability for federal r&D spending. In 1976, the
Congress established the Office of Science and Technology Policy, which
serves as a source of scientific, engineering, and technological analysis
and judgment for the President and assists him in providing leadership and
coordination for federal R&D programs.! In November 1993, by executive
order, the President also established the Cabinet-level National Science
and Technology Council to coordinate federal r&D and to establish clear
national goals for science and technology investments.? Through this
Council, the Office of Science and Technology Policy helps the President
coordinate science, space, and technology policy and programs across the
federal government and leads an interagency effort to develop and
implement science and technology policies and budgets across federal
agencies.

In 1993, the Congress passed the Government Performance and Results
Act to encourage efficiency, effectiveness, and accountability in federal

INational Science and Technology Policy, Organization, and Priorities Act of 1976, P.L. 94-282 (May 11,
1976).

’E.0. 12881, (Nov. 23, 1993).
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programs. The act requires federal agencies to produce strategic
performance plans with annual targets and annual performance reports
that explain whether those targets have been met. A recent report by the
Committee on Science, Engineering, and Public Policy concluded that the
most effective means of evaluating federally funded research programs is
expert review.? The best known form of expert review is peer review; two
other forms are relevance review that examines whether the research
program focuses on an agency’s mission and international benchmarking
that determines whether the research is at the forefront of scientific and
technological knowledge.

Definition of Peer
Review

There is no written definition of peer review that applies across the federal
government. Officials at the Office of Science and Technology Policy
described peer review as a merit-based process or independent merit
assessment, generally used in decisions about which research projects to
fund. Individual agencies define peer review somewhat differently;
however, all of the agencies’ definitions or descriptions of peer review
contained the fundamental concept of a review of technical or scientific
merit by individuals with sufficient technical competence and no
unresolved conflict of interest.*

Peers generally are considered to be scientists or engineers who have
qualifications and expertise equivalent to those of the researcher whose
work they review. In addition, peers must be capable of making an
independent judgment of the merits and relevance of the research.
Officials at the Office of Science and Technology Policy said that peers do
not have to be external to the funding agency, as long as there is no
unresolved conflict of interest.

Peer Review Policy

Officials at the Office of Science and Technology Policy said that there is
no governmentwide legislation or policy that requires agencies to conduct
peer reviews or dictates how the reviews should be conducted. However,
the office advocates the use of peer review and provides guidance to
agencies on the use of peer review to assess the quality of research. For
example, the office works with the Office of Management and Budget to
promote peer review. Beginning with the fiscal year 1996 budget cycle, the

3Evaluating Federal Research Programs: Research and the Government Performance and Results Act.
(Feb. 1999), Washington, D.C. The Committee on Science, Engineering, and Public Policy is a joint
committee of the National Academy of Sciences, the National Academy of Engineering, and the
Institute of Medicine.

“Individual agency definitions of peer review are included in appendixes I through XII.
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two offices have jointly provided annual direction to agencies encouraging
them to emphasize the funding of peer-reviewed research over
nonpeer-reviewed research. As a result, Office of Science and Technology
Policy officials said that agencies have shifted funding toward more
peer-reviewed research. The guidance also encourages agencies to solicit
proposals from many researchers on how to solve research problems.

Officials at the Office of Science and Technology Policy said that agencies’
peer review practices should be flexible and tailored to agency missions
and type of research, and that specific uniform practices should not be
dictated for every agency or all federally funded research. A variety of peer
review methods is viewed by the agencies as both appropriate and
essential, reflecting the varying nature of the research and its purposes,
the differences in research timelines, the broad spectrum of rR&D
performers, and the varying funding mechanisms, such as grants,
contracts, and cooperative agreements. For example, agency officials
noted that specific peer reviews can have quite different purposes such as
the review of research results prior to publication versus the review of
agency or program performance.

While peer review has come to be viewed by some observers as the best
assurance that quality criteria will prevail over social, economic, and
political considerations, others view peer review as an element of elitism
in science that tends to discount such concerns as economic
considerations. Officials at the National Science Foundation said that
under certain conditions, over emphasis on peer review for funding
decisions may discourage funding of innovative research because peers
generally tend to view research somewhat conservatively. Officials at the
Office of Science and Technology said that this phenomenon has been
noted by other agencies, and the Office is initiating an interagency effort to
examine how peer review practices (and other federal rR&D policies) might
better facilitate innovation.

A July 1996 National Science and Technology Council report emphasized
the need for flexibility in implementing peer review and described
agencies’ merit review with peer evaluation as one strategy for evaluating
the performance of fundamental science programs.® Underlying principles
stated in the report included the following:

5A report from the Subcommittee on Research, Committee on Fundamental Science. National Science
and Technology Council. “Assessing Fundamental Science.” Washington, D.C. (July 1996).

Page 5 GAO/RCED-99-99 Federal Research



B-280706

Peer Review Practices
Vary

“Science agencies must devise assessment strategies that are appropriate to the nature of
scientific processes and to the enabling role of fundamental science in support of
over-arching national goals...[the strategies] should be designed to...respond to surprises,
pursue detours, and revise program agendas in response to new scientific information and
technical opportunities essential to the future well-being of all our people.”

All the agencies that we contacted identified policies, orders, or other
internal guidance regarding the conduct of peer review. Some of these
policies are legislatively mandated. For example, the Agricultural
Research, Extension, and Education Reform Act of 1998 requires the U.S.
Department of Agriculture to peer review Department-funded research.b
The law also requires grantees to arrange for a peer review of special
grants mandated by the Congress. Overall, we found that eight
agencies—the Agricultural Research Service, the Cooperative State
Research, Education, and Extension Service, the National Institute of
Standards and Technology, the National Institutes of Health, the
Department of Energy, the Environmental Protection Agency, the National
Aeronautics and Space Administration, and the Federal Aviation
Administration—have laws or regulations that require peer review of
competitively selected grant proposals.

The peer review practices differ among and within federal research
agencies in two ways. First, agencies use peer review in varying degrees to
assess the merit of research at different stages in the research process,
including selecting research projects for funding; monitoring in-progress
research; and evaluating research products prior to publication. Second,
the implementation of the peer review process varies. The following
highlights the extent to which agencies use peer review and some of the
various ways they implement peer review. Appendixes I through XII
provide descriptions of the agencies’ peer review practices, to the extent
that peer review is used, for each of the 12 agencies included in our
review.

Reviews of Research
Proposals

All the agencies conduct peer reviews to help determine which
competitive research proposals to fund. All 12 agencies also use peer
review to help determine funding for at least a portion of their other
research, including peer reviews of the agencies’ intramural or internal
research proposals or plans. The agencies use a combination of external
and internal reviewers with subject matter expertise. However, Federal

SP.L. 105-185, (June 23, 1998).

Page 6 GAO/RCED-99-99 Federal Research



B-280706

Aviation Administration officials said that their peer reviewers are
primarily agency employees who are not involved in the project but have
the required subject matter expertise.

The agencies conduct the peer reviews by mail, panels or committees, or a
combination of methods. They also differ in the number of reviewers used
in the process. For example, the Cooperative State Research, Education,
and Extension Service uses panels of outside experts to review
competitive research proposals. One Cooperative State Research,
Education, and Extension Service program, the National Research
Initiative, uses panels that meet throughout the year. Each panel member
reviews about 30 research proposals and provides written comments on
about 20 of the proposals. Mail reviews and ad hoc reviewers are also used
when additional expertise is needed. In contrast, the National Aeronautics
and Space Administration generally conducts reviews by mail to obtain
specialized expertise on technical issues and approaches, followed by
reviews by panels of 7 to 10 experts with broader perspectives to reconcile
differences among the mail reviewers’ comments.

The agencies use various criteria to assess proposed research, including
technical or scientific merit, relevance to agency mission and priorities,
and the qualifications of the researcher. Agency officials responsible for
selecting research for funding generally consider the peer reviewers’
advice or recommendations along with other financial and management
factors to make their funding decisions.

In some circumstances, agencies use these same types of peer review
processes to assess the merit of research that is not funded through
competitive selection, generally this research is internal to the agencies.
For example, the Forest Service conducts peer reviews of its scientists’
research study plans prior to approval by project leaders. The U.S.
Geological Survey conducts peer reviews of all intramural project
proposals to ensure technical quality prior to final approval and
implementation. At the Agricultural Research Service, internal peers, who
are not involved in the funding decision, review detailed project plans.

Reviews of In-Progress
Research

While all 12 agencies provided examples of peer reviews of research that
are in-progress, there is much variation in the frequency and purpose of
those reviews. The purposes of these reviews include assessments of
research projects to determine if funding should be renewed or to assess
the progress of on-going research at the program level, or at research
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stations or laboratories. For example, in-progress Cooperative State
Research, Education, and Extension Survey projects that are assessed for
renewal within 2 to 3 years compete with new proposals in the same merit
review process. If the review panel considers the research progress to be
unsatisfactory, the research project will not receive additional funding.
The National Aeronautics and Space Administration requires that for any
project that continues for more than 3 years, the researcher must submit a
new proposal, which is subject to external peer review.

The National Institutes of Health uses boards of outside experts to peer
review its on-going intramural research, and the Agricultural Research
Service convenes panels in a workshop format to review intramural
research projects. The U.S. Geological Survey’s peer review guidance
requires that on-going programs undergo external peer review about every
5 years. The National Oceanic and Atmospheric Administration also has
peer reviews of the work funded and completed at its laboratories. Every 3
to 5 years, qualified peers evaluate program accomplishments and impacts
in the context of the resources invested in them. At the National Institute
of Standards and Technology, the National Research Council’s Board on
Assessment of the Institute’s programs annually conducts reviews of the
technical quality and relevance of planned, ongoing, and completed
laboratory programs. On a cyclical basis, the Forest Service Deputy Chief’s
Program Reviews use external peers in the evaluations of a research
station’s overall program to improve program results.

Reviews of Publications

Generally, the agency officials said that their agencies encourage their
scientists to publish research results in professional journals that conduct
peer reviews of manuscripts prior to accepting them for publication. Some
agencies also peer review draft work products, manuscripts, or other
research results prior to publication. For example, the Agricultural
Research Service, the Forest Service, the Environmental Protection
Agency, the National Oceanic and Atmospheric Administration’s National
Marine Fisheries Service, the National Institutes of Health, and the U.S.
Geological Survey review their scientists’ manuscripts prior to publication
in in-house technical reports or professional journals.

Other Peer Reviews

Agencies also use peer-review techniques to aid priority setting, program
development, and personnel evaluation. For example, the Federal Aviation
Administration’s annual programming and budgeting process includes
program-level peer reviews of proposed and in-progress research by a
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Agencies Use of Other
Quality Assurance
Reviews

30-member, legislatively authorized Research, Engineering, and
Development Advisory Committee, established under the Aviation Safety
Research Act of 1988, as amended. This process results in
recommendations about the merit of the research and funding priorities in
the Federal Aviation Administration’s six program areas. The
Environmental Protection Agency’s Science Advisory Board, consisting of
scientists, engineers, and economists from academia, industry, and
environmental communities, reviews the technical basis for the agency’s
science policy positions, including scientific documents used to support
environmental regulations. Independent scientists provide advice to the
Department of Energy on the quality, relevance, and productivity of its
laboratory research, in conjunction with program reviews and advisory
committee oversight. Last, the Agricultural Research Service and the
Forest Service also consider the required peer reviews of their individual
scientist’s research accomplishments to constitute additional checks of
the quality of their research.

In addition to peer reviews, most agencies also conduct various types of
internal reviews as checks on the quality of their research. These reviews
are generally conducted by supervisors or managers and are, therefore,
not independent reviews of the research. Agencies conduct these quality
assurance reviews to assess the merit of proposed research, to assess the
progress of on-going research, and to evaluate research results. These
reviews occur at both the project and program level. TThe following are
examples of agencies’ internal reviews.

Scientists at the Cooperative State Research, Education, and Extension
Service review noncompetitive proposals for formula-funded awards and
for congressionally mandated research. Cooperative State Research,
Education, and Extension Service scientists also review annual progress
reports prepared by the researchers. Likewise, Agricultural Research
Service line managers review annual project progress reports submitted by
the Service’s lead scientists. These reviews may lead to revisions of
program plans. National Institute of Standards and Technology officials
track the results of research funded by the Advanced Technology
Program, using quarterly progress reports and annual meetings with
recipients. The National Aeronautics and Space Administration project
managers and staff frequently comment on technical, management, and
financial aspects of a proposal, since science reviewers may not be
qualified experts in these fields. The Federal Aviation Administration’s
Civil Aeromedical Institute, which conducts mostly intramural research,
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reviews the technical details of proposed projects. According to Federal
Aviation Administration officials, the Institute employs some of the
world’s best scientists, so the number of outside experts is limited.
Research performed under Federal Aviation Administration procurement
contracts is reviewed during the annual programming and budgeting
process. Subsequently, when a decision is made to fund research through
a contract, Federal Aviation Administration technical staff monitor the
work.

In addition, the Agricultural Research Service, the Cooperative State
Research, Education, and Extension Service, the Forest Service, the
National Institute of Standards and Technology, the National Institutes of
Health, the National Oceanic and Atmospheric Administration, the
Department of Energy, and the National Science Foundation use advisory
committees to help establish research programs or priorities. For example,
section 103 of the Agricultural Research, Extension, and Education
Reform Act of 1998 requires that the National Agricultural Research,
Extension, Education, and Economics Advisory Board annually review the
Department of Agriculture’s research priority setting. A Forest Research
Advisory Committee to the Secretary of Agriculture, made up of university,
industry, and interest group representatives, also reviews and comments
on the Forest Service’s current and future research priorities. The National
Institute of Standards and Technology statutory Visiting Committee on
Advanced Technology meets quarterly to review agency research policies,
budget, organization, and programs.

A few agency officials also discussed their use of peer review in their
efforts to comply with the Results Act requirements for reporting
performance measures, goals, and outcomes of their research. For
example, the Federal Aviation Administration’s annual programming and
budget process includes reviews of research outcomes and outputs and is
performed in the context of the Results Act. A Department of Agriculture
report stated that the Cooperative State Research, Education, and
Extension Service’s Results Act report might potentially provide a
mechanism to more systematically monitor and report research
performance and accomplishments.” The National Science Foundation is
trying to track the results of its research efforts through annual and final
reports on each project and plans to follow-up for years after completion
to identify retrospective impacts from the research.

"Quality of Agricultural Research. Report of the Research, Education, and Economics Quality Research
Initiative Task Force. (Jan. 1996).
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While the agencies said that they conduct either peer reviews or other
quality reviews for almost all of their research, there are small amounts of
research that may not be reviewed. For example, officials from the
Agricultural Research Service, the National Institute of Standards and
Technology, and the Department of Energy said that they did not always
review specific research proposals when the agency is directed to perform
the research. In addition, research performed jointly with outside entities,
such as with cooperative research and development agreements, may not
always be fully subjected to review, depending on factors such as the
nature of the partnership and the presence of proprietary information. The
Congress directs the Agricultural Research Service to allocate about

$10 million annually to external researchers for specific cooperative
agreements. While the Agricultural Research Service does not usually peer
review this research prior to funding, it does review progress reports that
the researcher is required to submit annually. Officials from the National
Institutes of Health said that supplemental funding requested to carry on
previously reviewed and funded research might not be subject to peer
review. The Environmental Protection Agency’s peer review guidance
recognizes circumstances that might preclude peer review, including
research methodology that is widely accepted and research for which the
regulatory activity has been terminated.

We provided a draft of this report to the Agricultural Research Service, the
Cooperative State Research, Education, and Extension Service, and the
Forest Service within the U.S. Department of Agriculture; the Department
of Commerce; the Department of Energy; the Environmental Protection
Agency; the National Institutes of Health; the Department of the Interior;
the National Aeronautics and Space Administration; the National Science
Foundation; the Department of Transportation; and the Office of Science
and Technology Policy for review and comment. We obtained comments
from each of the above agencies. Generally, the agencies concurred that
the report provided an accurate portrayal of their peer review practices.
Some of the agencies suggested technical changes to the report to help
ensure an accurate description of their peer review practices, and we
incorporated the agencies’ comments. An official at the Department of
Energy pointed out that our statement that peer review practices vary is
not without policy connotations and is subject to misinterpretation. He
said that peer review practices should vary among and within the
agencies. To address this concern, we added additional agency views on
the need for flexibility in the peer review process.
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To define what is meant by peer review and to describe the federal
government’s peer review policy, we reviewed studies of government peer
review, previous GAO reports, and documentation provided by the 12
agencies included in our review. We also interviewed officials from the
Office of Science and Technology Policy and reviewed that office’s
guidance and its and the Office of Management and Budget’s annual
budget direction to federal agencies.

To describe the peer review practices of 12 agencies, we obtained and
compared descriptive information on peer review at each agency to
identify what the various practices were and to determine whether the
practices were uniform among and within the agencies. The agencies
provided legislation, policies, manuals, and other documentation, which
we reviewed, related to the agencies’ implementation of peer review. The
agencies also provided fiscal year 1999 research and development budget
data. To obtain the agencies’ rationales for their practices and the reasons
for the variations among the agencies and programs and to obtain
information about practices that were not formally documented, we
interviewed officials knowledgeable about and responsible for conducting
peer reviews of scientific research at each agency’s Headquarters
headquarters office.

To identify other quality assurance reviews the agencies conducted in
addition to or in lieu of peer reviews, we reviewed agency documentation
and interviewed agency officials. Because the 12 agencies’ practices were
carried out at numerous research sites at headquarters, field offices,
laboratories, research stations, and grantee locations across the United
States, we did not attempt to verify the extent to which the many different
practices reported by the agencies were being implemented and carried
out.

From our interviews with agency officials, we also identified research that
did not receive any peer review or other quality assurance review and the
agencies’ rationale for not conducting reviews of this research. Our work
was performed from August 1998 through March 1999 in accordance with
generally accepted government auditing standards.

As arranged with your offices, unless you publicly announce its contents
earlier, we plan no further distribution of this report until 10 days after its
date. At that time, we will send copies of this report to Dan Glickman,
Secretary, Department of Agriculture; William M. Daley, Secretary,
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Department of Commerce; Bill Richardson, Secretary, Department of
Energy; Donna E. Shalala, Secretary, Department of Health and Human
Services, ; Bruce Babbitt, Secretary, Department of the Interior; Rodney E.
Slater, Secretary, Department of Transportation; D. James Baker, Under
Secretary, National Oceanic and Atmospheric Administration; Floyd P.
Horn, Administrator, Agricultural Research Service; Colien Hefferan,
Acting Administrator, Cooperative State Research, Education, and
Extension Service; Mike Dombeck, Chief, Forest Service; Daniel S. Goldin,
Administrator, National Aeronautics and Space Administration; Carol M.
Browner, Administrator, Environmental Protection Agency; Jane F.
Garvey, Administrator, Federal Aviation Administration; Raymond G.
Kammer, Director, National Institute of Standards and Technology; Harold
E. Varmus, Director, National Institutes of Health; Rita R. Colwell,
Director, National Science Foundation; Jacob J. Lew, Director, Office of
Management and Budget; Neal Lane, Director, Office of Science and
Technology Policy; and Thomas Casadevall, Director, U.S. Geological
Survey. We will also make copies available to others on request.

If you or your staff have any questions concerning this report, please call

me at 202-512-3841. Major contributors to this report are listed in appendix
XIII.

A TN

Susan Kladiva
Associate Director, Energy, Resources,
and Science Issues
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Appendix I

Peer Review Practices at the Agricultural
Research Service

The following presents a description of the Agricultural Research Services’
(ARS’) peer review and other quality assurance review practices.

The Agricultural Research Service, an agency of the U.S. Department of
Agriculture, conducts research on foods, fibers, soil, water, and other
natural resources. ARS’ mission is to solve technical agricultural problems
of broad scope and high national priority. ARS carries out this mission
through 23 national programs. ARs does not have a regulatory mission but
develops methods and technologies used by other regulatory agencies
within the Department, such as the Animal and Plant Health Inspection
Service and the Food Safety Inspection Service, and by other federal
agencies such as the Food and Drug Administration and the
Environmental Protection Agency. ARS’ funding for fiscal year 1999 is
about $813 million. Most research projects are conducted in-house by ARS
scientists and between ARs scientists and states, local governments, private
firms, and institutions through cooperative research and other types of
agreements. Only about $4 million of ARS’ annual appropriation is
competitively awarded to external scientists. According to agency
officials, ARs spends about $800,000 annually to conduct peer reviews.

Peer Review
Definition

ARS defines peer review as the evaluation of the conceptual, relevance, and
technical soundness of research by highly qualified scientists active in the
same or closely related research fields.

Peer Review Practices

ARS has a multilayered system of complimentary peer reviews that includes
reviews of the technical merit of planned research projects prior to
funding, reviews of research results prior to the publication of the results,
and reviews of ongoing research programs. Various ARS directives and
manuals provide the guidance for conducting these peer reviews, which
are performed by both internal and external experts and external
customers and stakeholders. ARs is revising its project merit review system
during fiscal year 1999 to satisfy the additional requirements of the
Agricultural Research, Extension, and Education Reform Act of 1998,
which requires merit review panels composed of a majority of external
peers for all ARS research projects.

Reviews of Research
Proposals

ARS’ Research Project Documentation Manual provides the guidance for
conducting the project plan merit reviews prior to deciding which projects
to fund. The agency manages 1,100 on-going research projects, which
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operate at 102 locations and are assigned to specific laboratories based on
program plans. The projects span 3 to 5 years, and each year 200 to 300
projects require funding or reduction decisions. ARS’ internal peers, who
are not involved in the funding decision, review detailed project plans. In
addition, the list of peers must include three individuals from universities
and three individuals from customer or stakeholder groups. Each reviewer
provides comments by mail. ARS managers request the reviews and act on
the results. The ARS scientist who prepared the project plan must respond
in writing to reviewers’ comments. ARS officials said that the new project
merit review system will consist of peer review panels that will review the
merit of research project proposals related to each of the 23 national
programs. To ensure that the new system meets the letter and spirit of the
law, ARs officials said that they will draw on the expertise of other science
agencies, such as the National Science Foundation, the National Academy
of Sciences, and the Cooperative State Research, Education, and
Extension Service.

ARS’ national program staff manages the peer review process. Currently,
peers are selected by ARS area directors in consultation with both in-house
and external experts in relevant fields. Under the revised system, the
national program staff will select peer reviewers from candidate pools.
The ARS scientist whose plan is reviewed suggests names of scientific
peers for consideration. Criteria for all reviewer selections include a high
level of subject matter knowledge and accomplishment in scientific
research. According to ArS officials, the majority of reviewers come from
outside ARS, and the continuous involvement of customers, stakeholders,
and ARS managers helps ensure high-quality research. ARS reviews of
proposals and all scientific research are based on six assessment criteria:
overall scientific value; probability of success; adequacy of approach and
excellence of research procedure; adequacy of literature review and the
researcher’s knowledge; extent of duplication of other research; and
reviewers’ suggestions for improvement.

As congressionally mandated, about $4 million of ARS’ annual
appropriation is competitively awarded through grants to external
scientists to conduct research in specific program areas. These proposals
are peer- reviewed by a mix of internal and external peer reviewers.

Reviews of In-Progress
Research

Periodically, ARs area offices organize in-depth location reviews. These
reviews are conducted by panels, usually in a workshop format with panel
members from ARS, other agencies, academia, and the private sector and
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generally require several days to complete. Location reviews may evaluate
the quality and impact of research performed on several projects. These
reviews have multiple objectives and provide input to a variety of
management issues such as personnel, productivity, quality, and financial
management. In addition, ARS forms ad hoc panels to address more
immediate research issues as needed. These panels gather information on
specific problems and identify possible corrective actions.

Reviews of Publications

ARS requires its scientists to report research results, generally through
peer-reviewed scientific journals. ARS research leaders may require that
research manuscripts be reviewed by two or more internal or external
peers prior to submission to a scientific journal. These reviews are
obtained by mail, and the authors must address reviewers’ comments
before the manuscript is approved for publication. According to ARS
officials, publication in a peer-reviewed journal is a means to ensure the
quality and productivity of the research.

Other Peer Reviews

ARS also uses panels of in-house scientific peers to evaluate scientists’
research accomplishments every 3 to 5 years. The panels anonymously
evaluate the scientist’s research contributions by documenting the impact
of the research using peer and stakeholder input. The results of these
reviews determine a scientist’ grade promotion. An ARs directive
documents the panel procedures, including the assurance of diversity in
panel selection.

Other Agency Quality
Assurance Reviews

Supervisors and line managers also conduct reviews of research. National
program staff research managers conduct internal project level reviews to
help determine the impact of the research, correct problems, and plan
future direction.

Reviews of In-Progress
Research

ARS lead scientists prepare annual project progress reports, which
document accomplishments, published manuscripts, and patents. The
reports are reviewed by line managers and submitted to the national
program staff, and are used to adjust or revise program plans. ARS is now
introducing a revised system, which will include an annual summary
progress report highlighting major research accomplishments for each of
the 23 national programs. ARS plans to place these reports on the Internet
and to solicit comments from customers, stakeholders, and scientific
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peers. The national program staff reportedly spends about one-third to
one-half of their time conducting reviews of projects and programs in the
23 major program areas. ARS officials said that the individual scientist’s
annual performance appraisal is also a basic tool for assessing scientists’
accountability for the accomplishment of research project objectives.

Other Reviews

Research Not Subject
to Review

ARS’ program planning process includes setting priorities and ensuring that
research is relevant to the agency’s mission. Internal sources and external
customers and stakeholders, including the Congress, policymakers,
consumer groups, private industry, and academia, provide input to the
planning process through national program planning workshops. These
reviews help with the development of the agency’s strategic plan and the
national programs. ARS also plans to utilize the National Agricultural
Research, Extension, Education, and Economics Advisory Board to
oversee the implementation of the peer review system and ARS’
priority-setting process.

The Congress directs ARs to allocate about $10 million annually to external
researchers for specific cooperative agreements. ARS usually does not
conduct peer review of this research prior to awarding the funds.
However, outside researchers must provide annual progress reports that
are reviewed by ARS’ managers.
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The following presents a description of the Cooperative State Research,
Education, and Extension Service’s (CSREES’) peer review and other quality
assurance review practices.

The Cooperative State Research, Education, and Extension Service, within
the U.S. Department of Agriculture, was created in 1995 through a merger
of the Cooperative State Research Service and the Extension Service.
CSREES funds research to address problems of national and regional
importance to agriculture, forestry, and related sciences. The agency’s
fiscal year 1999 research budget is about $465 million. About $237 million
is designated for noncompetitive formula funding land grant universities.
The remainder of the budget funds competitive grants ($150 million) and
congressionally mandated special research grants ($78 million). CSREES has
no regulatory role, but its research can be used by regulatory agencies. For
example, the Environmental Protection Agency may use results from
CSREES’ Pesticide Management Alternatives Program to determine if
changes should be made to regulations on pesticide use.

Peer Review
Definition

CSREES does not have a formal definition of peer review. However, the
agency is developing definitions of both peer review and merit review as
part of an agency initiative studying how the agency will comply with the
Agriculture’s new legislative mandates related to peer review. Section 103
of the Agricultural Research, Extension, and Education Reform Act of
1998 (the act) requires “peer review” of all CSREES research grants issued
on a competitive basis and “merit review” of competitive extension and
education grants but does not define these terms. A CSREES official said
that merit review would probably be defined as an evaluation of a project
or program to determine its technical quality and relevance to program
goals. Peer review will probably be defined as a method for conducting
merit review that uses people with qualifications and expertise to conduct
research similar to that being reviewed.

Peer Review Practices

CSREES funds both competitive and noncompetitive research, but generally
external peer review applies only when entities compete for funding. The
act requires that all research funded by Agriculturethe Department be
peer-reviewed and that a peer review panel assess the merit and relevance
of the research at least every 5 years. A CSREES official said that flexibility
will be critical in developing methods used to select reviewers and
conduct reviews, depending on the types of decisions required and the
field of science involved. For example, a goal of the Pesticide Alternatives
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Program is to determine the most important pesticides and crops to
investigate. T